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ABSTRACT
The life his tory,  growth, and e c o lo g ic  distribution of river carp-  
su ck er ,  Carpiodes carpio (Rafinesque) , were studied in the Little 
Missouri  Arm of Lake S a k a k a w e a , North Dakota ,  between May 15 and 
August 14,  1970.  In the course of the study 745 river carpsuckers were 
captured. The distribution of this s p e c ie s  in the Little Missouri  Arm was 
influenced by turbidity and water temperature.  Dissolved oxygen content 
and hydrogen ion concentration did not a f fe c t  their dis tr ibution.  The 
condition factor of 2 . 9 4  indicated that carpsucker growth in the arm was 
good . Limited observations of reproduction and spawning habits were 
made, and the evidence indicated that carpsuckers spawn in the Little 
Missouri  River upstream from the area studied.
ix
INTRODUCTION
Ti e river carpsucker ,  Carpiodes carpio (Raf inesque) , is abundant 
in the la ge reservoirs on the mainstem of the Missouri  River and in the 
Little Mi. souri River Arm of Lake Sakakawea , North Dakota (Benson, 
1968).  TI is sp e c ie s  is fished commercially in the reservoirs  of the 
Missouri  I Lver in South Dakota and Montana (Hildebrand, 1967) and 
sporadical .  /  in North Dakota .  S ince  there is a paucity of information 
concerning the l ife history of the sp e c ie s  in North D ako ta ,  the northern 
part of thei: range,  and because  the river carpsucker  may have a s ig n i f i ­
cant economic potent ia l ,  this study was undertaken: (1) to e lucidate  the 
l ife history of this s p e c i e s ,  including age and growth, condition factor ,  
population ; t incture ,  se x  rat io ,  s ta te  of maturity,  fecundity and spawn­
ing,  and (2! to determine the e f fe c t  of temperature,  dissolved oxygen, 
turbidity,  a id hydrogen ion concentration on the distribution of carp ­
sucker  in t' e Little Missouri  Arm of Lake Sakakawea.
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DESCRIPTION OF AREA
Lake Sakakawea,  the largest of the reservoirs  on the Missouri  
River,  l ie s  in west  central  North Dakota in a roiling great plains 
topography. The reservoir  was impounded in 1953 by the closure of 
Garrison Dam constructed by the United States  Army Corps of Engineers 
for hydroelectric power,  flood control,  navigation,  irr igation,  and 
recreat ion.  Lake Sakakawea has an average pool e levation of 1S29 
fee t  ms'., and occupies  32 6 , 0 0 0  acres  at this l e v e l .  Maximum pool,
1850 feet  m s l . , 3 9 0 , 0 0 0  a c r e s , and a total capac i ty  of 2 4 , 5 0 0 , 0 0 0  acre 
fee t  was attained for the fi rst  time in 1967.  This reservoir  has a maxi­
mum length of 235 m i les ,  a maximum depth of 185 fe e t ,  and a shoreline 
of 1 ,600  miles (Neel,  1963).  The average width of the impoundment is 
approximately 3 miles .
The Little Missouri  Arm of Lake Sakakawea was formed by the 
impoundment of the lower 31 miles of the Little Missouri  River,  the 
largest tributary entering Lake Sakakawea (U. S . Dept.  Interior,  1952) .  
The width of this arm ranges from l / l 6 to 3 /4  m i les .  The western s e g ­
ment of the arm is characterizrd by turbid river conditions which inter­
grade into relatively c lear  water at  the eastern  end of the arm. Turbidity 
is caused by suspended s i l t  eroded from the residual so i ls  of the 9500
2
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square mile watershed of the Little Missouri  River.  Silt deposi ts  up to 
14 feet in depth have been measured at the conf luence of the Little 
Missouri  River and Lake Sakakawea (Hill ,  1967) .
Impoundment of the Missouri  River inundated the Litt le Missouri 
River valley  and kil led the native vegetation of cottonwood, Populus 
d e l to id e s ; box e lder ,  Acer Negundo; green a sh ,  Fraxinus pe n n sy lv an ica , 
v ar .  subintegcrrima (Vahl); elm,  Ulmus americana ; and plum, Prunus 
americana .  Many trees  are standing in the reservoir;  others have fallen 
and drifted to shore.  The standing trees  provide a rookery for the great 
blue heron, Ardea h e ro d ia s , and the double crested cormorant,
Phalacrocorax  auritus (Figure 1).
Fig.  1. - -Locat ion  of sampling stations in the Lit t le  Missouri  Arm, Lake Sakakaw ea, 
North D ako ta , 1970
CLIMATE
The Little Missouri  River l ies in a semiarid region with an average 
annual precipitation of 16 inches  including approximately 30 inches  of 
snow. Eighty per cent of the annual precipitation fa l l s  as rain between 
April and October (Omodt, Johnsgard, Paterson,  and Olson,  1968) .  The 
first  ki l l ing  frost  occurs on approximately September 2 0 (U. S .  Dept.  
Interior,  1952).  W il l is to n ,  North D akota ,  which is on the Missouri  
River approximately 80 miles northwest of the Little Missouri  Arm of Lake 
Sakakaw ea ,  has a maximum summer temperature of 110 F and minimum 
winter temperatures range from - 2 0  to -60  F (Neel,  N icholson ,  and 
Hirsch,  1963).  The average July temperatures range from 67 to 70 F and 
those of January from 2 to 9 F (Omodt, Johnsgard, Paterson,  and Olson,  
1968).  Break up of ice usually occurs by April 15 on the Little Missouri  
Arm and on the main reservoir in late April (Hieb,  1968).
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LITERATURE REVIEW
River carpsuckers are found w est  of the Rocky Mountains in the 
United States  and in southern Canada,  from the Great Plains in Montana 
to the Ohio River in Pennsylvania (Eddy, 1957).  They are a l s o  present in 
the Tennessee  River system and the Red River between Oklahoma and 
Texas (Hubbs and Lagler,  1958).  The biology of river carpsucker  has 
been studied in Alabama (Swingle,  1965),  New M exico  ( Jester ,  1971),  
Missouri  (Davis ,  1955; Brezner,  1956),  Iowa (Behmer, 1965; Buchholz,  
1957),  Oklahoma (Bass and Riggs,  1954) ,  in the chain of reservoirs in 
South Dakota (Elrod and H a ss le r ,  1971) ,  and in Saskatchewan and 
Alberta, Canada (Carlanaer,  1969).
According to Hubbs and Lagler (1958) river carpsuckers  are c o n ­
fined to large si lty r ivers .  Klaassen and Marzolf (1971) reported that 
carpsuckers  in Tuttle Creek Reservoir,  Kansas ,  prefer a muddy littoral  
habitat .  However, Harlan and Speaker  (1956) found that this sp e c ie s  
has a definite preference for large or moderate s ize  streams and is 
seldom found in lakes  or small c r e e k s .  River carpsuckers  are a lso  
found in v ast  numbers behind dams and in the ta i l  races  of dam 
obstruct ions.  This sp e c ie s  appears to have a marked preference for s t i l l  
water with so f t ,  si l ty  bottoms. River carpsuckers have been found in
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open water in a moderate to swift  current (Jenkins ,  1953).  Age group 
habitat preference of river carpsucker was reported by Buchhoiz (1957) ,  
who found that adults in Des Moines River, Iowa,  preferred deeper more 
quiet sec t io ns  of the river and were rarely found in shallow or fast  
moving water;  young of the year preferred shallow water.  Summerfelt 
(19 71) stated that river carpsucker  in Sti l lwater Creek ,  Oklahoma avoided 
river channels  and preferred the flood plain of the c reek .  E ie y ,  Carter,  
and Dorris (1967) reported that,  in Keystone Reservoir ,  Oklahoma, this 
s p e c ie s  did not have a depth preference but had a wide ver t ica l  d is tr ibu­
tion during a l l  seasons  of the year.  According to Walburg (19 71) ca rp ­
sucker  in Lewis and Clark Lake,  South Dakota,  preferred surface  water 
of the lake .
A major difficulty in age and growth studies of river carpsucker  
has been the determination of age from s c a l e s .  The identi ficat ion of a l l  
annul i ,  a major difficulty in reading s c a l e s  of this s p e c i e s ,  was resolved 
by Buchhoiz (1957) .  C h arac ter is t ics  used in determining age included 
cro ss in g -o v e r  along the entire length of the la teral  portion of the sc a le  
e s p e c ia l ly  in the first annulus and sometimes in the second.  Subsequent 
annuli  had cro ss ing -o ver  patterns that were apparent only a t  the anterior 
and posterior portions of the s c a l e s .  The dis tance  between c ircuii  was 
a l s o  considered helpful in determination of annuli (Buchhoiz,  1957).  The 
annulus was formed in the river carpsucker in Iowa in May (Buchhoiz,
8
19 5 7) and between May 15 and June 15 in f ish from Lewis and Clark Lake,  
South Dakota (Walburg, 1964).
It was assumed that the d is tance  between annuli was proportional 
to the l inear growth of river carpsucker .  However, Spoor (1938) d i s ­
covered that the radius varied l e s s  in length in the lateral  than the 
anterior portion of the s c a l e s .  Brezner (1956) confirmed this f inding.
River carpsuckers spawn in late  April or early May in Iowa (Harlan 
and Speaker ,  19 56) and from April through June in M issouri  (Brezner,
19 56).  In Lewis and Clark Lake,  South Dakota ,  spawning occurs  in 
water temperature ranging from 21 C to 24 C between June 13 and July 12; 
maximum act iv i ty  is approximately June 24 (Walburg and N elso n ,  1966).  
However, Starret t  (194 3) considered this s p e c ie s  to be an intermittent 
.;pawner in Iowu several  s iz e s  of eggs were observed in the
o v ar ie s .  Behmer (1965) reported that some carpsuckers may spawn more 
than once a year .
The eggs of river carpsucker are deposited randomly on the bottom 
and are le f t  unattended . Jester  (197 1) reported that this el iminates the 
need for stable water levels  for spawning s u c c e s s .  Incubation is 8 to 
12 days in Iowa (Buchholz,  1957).
In a study by Buchholz (1957) in the Des Moines River,  Iowa, the 
estimated number of eggs ranged from 4 , 8 2  8 to 1 49 ,744  f o r a  9 . 6  inch 
two year and a 1 4 . 1  inch five year female ,  r e sp ec t iv e ly .  The average 
number of eggs for all  females included in this study was 1 0 2 , 7 6 6 .  In a
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subsequent study in the Des Moines River the average number of eggs 
ranged from 4 , 4 3  1 to 154 ,0 3 b  eggs in a 184 g and a 765 g female ,  
respect ive ly  (Behmer, 1965).
Female carpsuckers in the Missouri  River,  South Dakota ,  mature 
at 3 or 4 years of age and males a t  an average age of 3 years (Sprague,  
1961).  In the Missouri  River, South Dakota ,  a mature 244 mm male and 
a 254 mm female ware 2 years old.  In the Des Moines River, Iowa,
2 females 208 mm and 224 mm in length were ripening; however, most 
carpsuckers were at  l e a s t  240 mm before becoming reproductively mature 
(Behmer, 1965).  Walburg and Nelson (1966) reported that sexual maturity 
of carpsuckers  in South Dakota is related to growth rather than a g e .  Orr 
(1958) ,  in a productivity study of Hey1" R e  .o ir ,  Okiauumu, reported 
that high turbidity reduces reproduction in the river carpsucker .
Young river carpsuckers reach 3 to 5 inches in length the f ir s t  year .  
Adult carpsuckers o cca s io n a l ly  attain a weight of 10 pounds at  maturity 
(Eddy and Surber,  1947) .  Carlander (1949) reported that in Iowa river 
carpsuckers of 12 to 13 inches in length usually weigh approximately 
1 pound and one of 18 inches weighs approximately 2 pounds.
Carpsuckers are regarded as bottom feeders that swallow a large 
quantity of mud (Forbes and Richardson, 1920).  Buck and Cross  (1952) 
reported that this s p e c ie s  in Oklahoma feed on unidentifiable material 
obtained from benthic ooze .  Brezner (1958) concluded that river carp­
suckers  in Lake of the O zark s , M issou r i ,  are not mud feeders but
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browse on periphyton on rocks near the bottom. Perry (19 70) reported 
that carpsuckers  in Kansas are a bottom grazer that feeds on periphyton. 
Brezner (1958) listed food items in two ca tegor ies :  macro-organisms 
which consis ted of 2 6% unidentifiable plant material (twigs,  l e a v e s ,  and 
stems of Polygonum and Dianthera) and 14% ol igochaetes  and micro­
organisms which consis ted  of desm ids ,  c lad o ce ran s ,  diatoms,  and f i l a ­
mentous a lg a e .  The food of river carpsucker  of Lewis and Clark Lake,  
South D ako ta ,  consis ted  of 67% organic detr itus ,  15% zooplankton, 3% 
phytoplankton, and 3% insects  (Walburg and Nelson,  1966).  The food 
items most frequently occurring in stomach samples were diatoms, 
Chrysophyta (Gvrosigma and N a v icu la ) , 57%; copepods (C y c lo p s ) , 4 1%; 
roti fers ,  38%; green algae (Chlorophyta ) , 33%; and Cladocera (Daphnia 
and Chydorus) , 27%. Diptera (chironomid larvae and adults)  were a l s o  
p r e s e n t .
Two ces to des  , Claridacris , sp .  and Biacetabulu in frequens , were 
found in the stomachs of river carpsuckers  taken in a study by Buchholz 
(19 57) in the Des Moines River, Iowa. Several  external parasi tes  
identified as  the copepods,  Arqulus sp .  and Lernaea s p . were frequently
found attached to fins or to its b a se  in this s p e c i e s .
METHODS AND MATERIALS
During the 3 month period between May 15 and August 14,  19 70 
a totai of 49 co l lec t io ns  of f ish were made. Nine s t a t io n s ,  numbered 10,  
2 0 ,  23 ,  2 5 ,  3 0 ,  35 ,  4 0 ,  55 ,  and 50 ,  were e s tab l ish ed  at  approximately 
2 mile intervals in the Little Missouri  Arm of Lake Sakakawea beginning 
at  a point approximately 3 miles e a s t  of M o s s e t t  Bay, Because  of limited 
ca tch e s  and increasing water levels  it was n e ce ssa ry  to e s ta b l i s h  an 
additional 5 s ta t io ns ,  numbered 7 9 ,  80 ,  83 ,  9 0 ,  and 9 5 ,  upstream from 
station 60.  The duration of each individual sampling period was approxi­
mately 24 hours;.
Fish were taken with gill  n e t s ,  t ro t l ines ,  brushpoles , trap n e ts ,  
s e i n e s ,  poison,  and an e le c t r i c a l  shocking apparatus.  Two s iz e s  of g i l l  
nets were employed. The smaller was 12 5 fee t  long and 6 fe e t  deep and 
was composed of six 2 5 - fo o t  panels of 3 / 4 ,  1, 1 1 / 4 ,  1 l / 2  , 1 3 / 4 ,  and 
2 inch bar mesh.  The larger was 150 feet long, 5 feet  deep and co nsis ted  
of three 5 0 - fo o t  panels of 3 , 4 ,  and 5 inch bar mesh. Trotlines and 
brushpoles,  baited with body parts and entrails  of goldeye were suspended 
from cottonwoods in the cormorant rookery.  Trap n e t s ,  3 by 10 feet  with 
25 foot leads were se t  from shore.  The 50 foot leads of two 8 by 12 foot 
trap nets were sewn together and this resulting larger net was se t  in the
11
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water of the cormorant rookery between two t r e e s .  Sodium cy anid e ,  used 
to sample reproductive s u c c e s s ,  was dispersed by holding a dip net in 
the turbulence created by the propellers of the outboard motor. A 3 , 5 0 0  
watt  boom type shocker installed on a boat and a 100 foot se ine  were 
used in an attempt to capture young-of- the-year  carpsucker .
At the end of e ach  sampling period fish were removed from the nets 
into individual tubs ,  one for each  mesh s ize  of the ne t .  Fish were 
weighed to the nearest  gram. Total length was measured to thr nearest  
millimeter and sex was determined by d i s s e c t io n .  S c a l e s  w er  removed 
below the dorsal  fin on the le f t  side of each carpsucker .
Sca le  impressions were made on ce l lu lo se  ace ta t  sn ip s  by means 
of a roller press util izing the technique of Smith (19 54' . The images of 
these  impressions were magnified and projected with a Bausch and Lomb 
microprojector.  Sca les  were read and annuli recorded by superimposing a 
strip of paper on the projected image of each  s c a l e  and marking the s c a l e  
length and each  annulus on the strip.  A straight line relationship between 
sc a le  radius and body length was assumed.  The average yearly  growth 
increment was determined with a d irect  proportion nomograph as d e s ­
cribed by Carlander and Smith (1944) .
The length-weight relationship was determined by the LeCren method 
as described by Lagler (1956) .  The equation for this re lationship was 
W = cLn . W symbolizes the weight of the fish in grams,  L represents  
the length of the fish in mill imeters,  c  and n are c o n s ta n ts .  The
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i quation was written in the logarithmic form log W = log c + n log L 
a. d solved by the method of le a s t  squares .  Length-weight re lationships 
we -e calculated for the fish of the total  ca tch and for all  the fish taken 
at e ach s t a t io n .
The condition factor ,  K-Totai Length,  of e ach  f ish was ca lcula ted 
by th - equation,  K = 1 0 0 , 0 0 0  w /L3 (Bennett ,  1971) .  The actua l  figures 
were . btained by the reciprocal method described by Carlander (1969).
’he temperature of the water a t  each major s tation was taken from 
the sui 'ace to the bottom at  one meter intervals with a hydrographic 
thermoi ieter model FT3 equipped with a 40 meter sensor  lead (Applied -  
Researc h /A ust in , I n c . ) .  Water samples were taken a t  the surface and at 
intervals of 5 meters to the bottom with a 1 l iter Kemmerer water sampler.  
D isso lv  :d oxygen was determined by a technique outlined by Hach 
Chemic;  i Company, Ames, Iowa. Turbidity was measured with a Secchi  
d i s c .  1 ne hydrogen ion concentration (pH) was determined with a 
Heliige Color Comparison Kit .  Temperatures were recorded in degrees 
centigr; d e ,  dissolved oxygen in parts per million and turbidity in meters .
RESULTS
Limnological  data co l le c te d  during the study are presented in 
Tables 1 -6 .  There were s l ig h t  variations of water temperature from top 
to bottom. However,  temperature d i f ferences  were observed from station 
to station during e a ch  sampling period. The temperature range during the 
study was from 5 . 0  to 2 8 . 5  C; thermoclines were not observed. D i s ­
solved oxygen ranged from 6 . 8  to 11 .2  ppm with l i t t le  change in c o n ­
centration as depth of water in c rease d .  Turbidity ranged from 0 . 3  to 
8 . 5  m. Hydrogen ion concentration varied between 7 . 8  and 8 . 8 ;  there 
was l i t t le  difference between stations  or a t  increased depth.
A total  of 8 , 8 0 8  fish representing 19 sp e c ie s  were taken in the 
study: goldeye,  Hioaon a lo so id es  (Rafinesque); channel c a t f i s h ,
Ictalurus punctatus (Rafinesque);  river carpsucker ,  Carpiodes carpio 
(Rafinesque);  carp ,  Cyprinus carpio (Linneaus); sau ger ,  St izostedion 
canadense  (Smith); w a l le y e ,  St izostedion vitreum (Mitchill) ;  freshwater 
drum, Aplodinotus grunniens Rafinesque;  yellow perch,  Perea f lav esce n s  
(Mitchil l) ;  northern pike ,  Esox lucius Linneaus;  bigmouth buffalo,  Ictiobus 
c yprinellus (Valenciennes); smallmouth buffalo,  Ictiobus bubalus 
(Rafinesque); shorthead redhoise ,  Moxostoma macrolepidotum (LeSueur); 




LIMNOLOGICAL CONDITIONS , LITTLE MISSOURI ARM,
LAKE SAKAKAWEA, NORTH DAKOTA, JUNE 1 -1 5 ,  1970
Depth (M) 10 20
Station
30 40 55 60
Temperature (C)
0 5 . 0 6 . 0 8 . 5 9 . 5 10 .5 10 .0
1 5 . 0 6 .0 8 . 5 9 . 5 10.5
2 5 . 0 6 . 0 8 . 5 9 . 5 10 .0
3 5 . 0 6 . 0 8 . 5 9 . 5
4 5 . 0 6 . 0 8 . 5 9 . 0
5 5 . 0 6 . 0 8 . 5 8 . 0
6 5 . 0 6 . 0 8 . 0 7 . 0
7 5 . 0 6 . 0 8 . 0
8 5 . 0 6 . 0 8 .0
9 5 . 0 6 .0 8 . 0
10 5 . 0 6 . 0 8 . 0
11 5 . 0 6 . 0
12 5 . 0 6 . 0
13 5 . 0 6 . 0
14 5 . 0 6 . 0
15 5 . 0 6 . 0
16 5 . 0 6 .0
Dissolved Oxygen (PPM)
0 10 .4 10 .4 10 .0 9 . 4 9 . 0 9 . 0
5 11.2 10.4 9 . 8 9 . 4
15 11 .0 10.2
Turbidity (M)
1.20 0 .6 9 0 .44 0 .2 4 0 . 0 3 0 . 0 3
16
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TABLE 2
LIMNOLOGICAL CONDITIONS, LITTLE MISSOURI ARM,
LAKE SAKAKAWEA, NORTH DAKOTA, JUNE 1 6 -3 0 ,  1970
Depth (M) 10 20
Station 
30 40 55 60
Temperature (C)
0 19 .0 19 .0 2 1 .0 1 9 .8 2 2 . 5 2 2 . 0
1 19 . 0 19 . 0 2 1 . 0 19 . 8 2 2 . 5 2 2 . 0
2 19 . 0 19. 0 2 1. 0 19 . 8 2 2 . 5 2 2 . 0
3 19 . 0 19 . 0 2 1 . 0 19 . 8 15 . 5 2 2 . 0
4 19 . 0 19 . 0 2 0 . 0 19 . 8 2 2 . 0
5 19. 0 18 . 5 19 . 0 19 . 8 14 . 5
6 19. 0 18 . 5 18 . 0 17 . 0
7 19 . 0 18 . 5 I P , 0
8 19 . 0 18 . 5 17 . 5
9 19 . 0 18 . 5 1 7 . 0
10 19. 0 18 . 5 17 . 0
11 19 . 0 18 . 0 16 . 0
12 19 . 0 18 . 0 15 . 5
13 18 . 5 1 7 . 0 14 . 5
14 15 . 0 16. 5
15 14 . 5 16 . 5
16 14 . 0 16 . 0
17 13 . 5 14 . 0
18 13 . 5 1 3 . 0
19 13 . 0 13 . 0
20 13 . 0 12 . 0
Dissolved Oxygen (PPM)
0 10 . 0 9 . 6 9 . 0 8 . 6 8 . 8 8 . 8
5 9 . 4 9 . 6 9 . 0 8 . 5
15 1C.0 9 . 6 1 0 . 0
Turbidity (M)
1 . 20 1 . 50 1 . 4 5 1. 10 0 . 2 5 0 . 4 5
Hydrogen Ion Concentration
0 8 . 4 8 . 4 8 . 4 8 . 6 8 . 6 8 . 6
5 8 . 4 8 . 4 8 . 4 8 . 5




LIMNOLOGICAL CONDITIONS , LITTLE MISSOURI ARM, 
LAKE SAKAKAWEA, NORTH DAKOTA, JULY 1- 15 ,  1970
Station
Depth (M) 10 20 30 40 55 60
Temperature (C)
0 2 2 . 5 2 2 . 5 2 2 . 5 2 4 . 5 2 6 . 0 2 5 . 5
1 2 2 . 5 2 2 . 5 2 2 . 5 2 4 . 5 2 5 . 5 2 5 . 5
2 2 2 . 5 2 2 . 5 2 2 . 0 2 4 . 0 2 5 . 0 2 5 . 0
3 2 2 . 5 2 2 . 5 2 2 . 0 2 4 . 0 2 1 . 5 2 5 . 0
4 2 1 . 5 2 2 . 0 2 2 . 0 2 4 . 0 17 . 0 2 4 . 5
5 2 1. 2 2 2 . 0 2 2 . 0 2 4 . 0 18. 0
6 2 1 . 0 2 2 . 0 2 1 . 5 2 4 . 0 16 . 0
7 2 1 . 0 2 2 . 0 2 1 . 0 2 1. 5
8 2 1 . 0 2 2 . 0 2 1 . 0 18 . 0
9 2 1 . 0 2 2 . 0 2 0 . 0
10 2 0 . 5 2 1 . 5 19 . 0
11 2 0 . 5 2 1 . 0 17 . 0
12 2 0 . 0 2 0 . 0 16 . 5
13 19 . 0 19 . 0 15 . 5
14 18 . 5 16 . 5 15 . 5
15 15 . 7 15 . 7
16 15 . 0 15 . 0
17 14 . 5 14 . 5
18 14 . 0 14 . 0
19 14 . 0 14 . 0
20 13 . 7 14 . 0
21 13 . 5 13 . 5
Dissolved Oxygen (PPM)
0 9 . 0 8 . 8 8 . 6 8 . 0 8 . 4 8 . 4
5 8 . 8 9 . 0 9 . 0 8 .4
15 9 . 2 9 . 2 8 . 8
Turbidity (M)
3.  15 2 . 5 0 1 . 00 0 . 4 0 0 . 4 2 0 . 4 5
Hydrogen Ion Concentration
0 8 . 4 8 . 4 8 . 4 8 . 4 8 . 5 8 .4
5 8 . 4 8 . 4 8 . 3 8 . 4
15 8 .2 8 . 2 8 . 3
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TABLE 4
LIMNOLOGICAL CONDITIONS, LITTLE MISSOURI ARM,
LAKE SAKAKAWEA, NORTH DAKOTA, JULY 1 6 -3 1 ,  1970
Depth (M) 10 20
Station 
30 40 55 60
Temperature (C)
0 2 7 . 0 2 6 . 0 2 5 . 5 2 8 . 0 2 9 . 0 2 8 . 5
1 2 7 . 0 2 6 . 0 2 5 . 5 2 8 . 0 2 8 . 0 2 8 . 0
2 2 6 . 5 2 6 . 0 2 5 . 5 2 6 . 5 2 8 . 0 2 7 . 5
3 2 5 . 5 2 6 . 0 2 5 . 0 2 6 . 0 2 7 . 0 2 7 . 0
4 2 5 . 0 15 . 0 2 5 . 0 2 6 . 0 2 3 . 0 2 7 . 0
5 2 5 . 0 2 5 . 0 2 4 . 0 2 6 . 0 2 7 . 0
6 2 4 . 0 2 4 . 5 2 3 . 5 2 6 . 0 2 1 . 0
7 2 4 . 0 2 4 . 0 2 3 . 0 2 5 . 0
8 2 3 . 5 2 4 . 0 2 3 . 0 19. 0
9 2 3 . 0 2 3 . 0 2 2 . 0
10 2 3 . 0 2 3 . 0 2 1 . 5
11 2 2 . 0 2 2 . 0 2 0 . 0
12 2 1 . 0 2 1 . 0
13 2 1 . 0 2 1 . 0
14 2 0 . 0 2 0 . 5
15 2 0 . 0 2 0 . 0
16 19 . 5 2 0 . 0
17 19 . 5 19 . 0
18 18 . 0 17 . 0
19 17 . 0 16 . 0
20 16 . 0 15 . 0
21 15 . 5 15. 0
D issolv ed (Oxygen (PPM)
0 8 . 0 8 . 4 8 .2 8 .0 7 . 8 7 . 0
5 8 . 6 8 . 4 8 .4 7 .2 6 . 8
15 8 .2 8 .2 8 .2 8 .0
Turbidity (M)
2 . 9 5 3 . 0 3 . 0 8 . 5 5 . 0 1. 0
Hydrogen Ion Concentration
0 8 . 6 8 . 6 8 .4 8 .5 8 . 8 8 . 6
5 8 .4 8 . 6 8 .6 8 .5 8 . 5
15 8 .4 8 .4 8 .4 8 .5
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TABLE 5
LIMNOLOGICAL CONDITIONS , LITTLE MISSOURI ARM, LAKE
SAKAKAWEA, NORTH DAKOTA, AUGUST 1 -1 4 ,  1970
Depth (M) 10 20
Station 
30 40 55 60
Temperature (C)
0 2 6 . 0 2 6 . 0 2 6 . 0 2 6 . 0 2 7 . 5 2 6 . 5
1 2 6 . 0 2 6 . 0 2 6 . 0 2 6 . 0 2 7 . 0 2 5 . 5
2 2 5 . 0 2 5 . 0 2 5 . 5 2 5 . 5 2 6 . 0 2 5 . 5
3 2 5 . 0 2 5 . 0 2 5 . 5 2 5 . 0 2 6 . 0 2 4 . 5
4 2 5 . 0 2 5 . 0 2 4 . 0 2 5 . 0 2 0 . 0 2 4 . 5
5 2 5 . 0 2 4 . 5 2 3 . 5 2 5 . 0 2 4 . 0
6 2 4 . 5 2 4 . 5 2 3 . 0 2 5 . 0 18. 0
7 2 4 . 0 2 4 . 0 2 3 . 0 2 4 . 5
8 2 4 . 0 2 4 . 0 2 2 . 0 2 4 . 0
9 2 3 . 5 2 3 . 5 2 1 . 5 2 1 . 0
10 2 3 . 0 2 3 . 0 2 1 . 5
11 2 3 . 0 2 3 . 0 2 1 . 0
12 2 3 . 0 2 2 . 5 2 1 . 0
13 2 3 . 0 2 2 . 0 2 0 . 5
14 2 3 . 0 2 1 . 0 19 . 5
15 2 3 . 0 2 1 . 0
16 2 2 . 0 2 0 . 5
17 2 0 . 0 2 0 . 0
18 19 . 0 19 . 5
19 18 . 5 19 . 0
20 18 . 5 18 . 0
2 1 17 . 5 1 7 . 0
Dissolv.ed Oxygen (PPM)
0 8 . 0 7 . 4 7 . 6 7 . 0 7 . 0 8 . 0
5 8 . 0 7 . 4 7 . 6 7 . 0 6 . 8
15 7 . 0 7 . 4 7 . 0 6 . 8
Turbidity (M)
2 . 0 2 . 0 2 . 0 1. 75 0 . 8 9 1. 15
Hydrogen Ion Concentration
0 8 .4 8 . 3 8 .2 8 . 3 8 . 5 8 . 4
5 8 . 4 8 . 3 8 . 3 8 . 4 8 . 5
15 8 . 4 8 . 3 8 . 3 8 .2
■ . . .
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m s l ,
May 15 18 3 8 . 5
May 20 1838 . 4
May 25 1 8 3 8 . 6
May 30 1839 . 3
June 1 18 3 9 . 9
June 5 18 4 0 . 7
June 10 1841 . 3
June 15 1842 . 9
June 20 1843 . 9
June 2 5 1844 . 3
June 30 18 4 5 . 7
July 1 1846.  1
July 5 1846 . 9
July 10 1 8 4 7 . 7
July 15 1848.  1
July 2 0 1848 . 4
July 25 18 4 8 . 6
July 30 1 8 4 8 . 8
August 1 1 8 4 8 . 8
August 5 1 8 4 8 . 7
August 10 1 8 4 8 . 7
August 15 1848 . 4
3 . U.  S .  Army Corps of E n g in e e rs , Riverdale , North D akota ,  
November 2 0 ,  1972 (personal communication).
annularis (Ra f ines cue); white sucker ,  Catostomus commersoni (Lacepede);  
shortnose gar,  Le; .sosteus  platostomus (Rafinesque);  rainbow trout,
Salmo qairdneri (Richardson); blue sucker ,  Cycleptus eionqatus (LeSueur);
and burbot,  Lota lota (Linneaus) . Goldeye composed over o ne-h a l f  of
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the ca tch ( 53 . 28%) ,  and river carpsucker  comprised 8 . 4 6 % of the ca tch  
(Table 7) . The biweekly catch  of carpsucker at  each station is presented 
in Table 8.
Of the 745 river carpsuckers taken,  417 were mal es ,  293 fe m ale s ,  
24 were immature and 1 could not be sexed due to the stage  of decompo­
s i t ion .  The majority,  715 ,  were captured in the 1 3 / 4  and 2 inch bar 
mesh of gi l l  nets (Figure 2) .  Nineteen river carpsuckers  were captured 
in the trap combination s e t  in the cormorant rookery.  Trotlines and 
brushpoles were totally se le c t iv e  for channel c a t f i s h .  Only young-of-  
th e -y e ar  goideye were captured with sodium cyanid e.  The sex  of the 
river carpsuckers  taken at e a ch  station is presented in Table 9 .  The sex  
ratio of the catch  was 1 . 42  males to 1 .0  fe m a le s .  Males  were pre­
dominant in the ca tch  a t  a l l  stat ions excep t  s tation 55 .  Eleven carp­
su ckers  taken by se ine were y ou ng -o f - the -y ear  and their s e x e s  could not 
be determined; s c a l e s  of these  fish did not have annuli.
The carpsuckers captured in this study ranged in length from 58 to 
580 mm and their weight ranged from 7 to 2900 g.  The mean lengths and 
weights of carpsuckers from each station are presented in Table 10.  The 
mean lengths and weights of the total  ca tch  were 405 mm and 880 g,  
r e sp e c t iv e ly .  River carpsuckers  taken at stat ions 3 2 ,  37 ,  79 ,  90 ,  and 
9 5 were sl ightly smaller than the mean of the total catch  and fish from
stations  2 0 ,  23 , 2 5 ,  3 0 ,  55 ,  and 83 were larger.
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TABLE 7
COMPOSITION OF CATCH, LITTLE MISSOURI ARM,
LAKE SAKAKAWEA, NORTH DAKOTA, MAY 15
THROUGH AUGUST 15, 1970
Specie s Total Catch Percentage
1. Gold eye 4 , 6 9 3 5 3 . 2 8
2 . Channel ca t f i sh 1 , 896 2 1 . 5 3
3. River carpsucker 745a 8 . 4 6
4 . Carp 606 6 . 8 8
5. Sauger 421 4 . 7 8
6. Walleye 126 1. 43
7. Freshwater drum 79 0 . 9 0
8. Yellow perch 77 0 . 8 7
9 . Northern pike 39 0 . 4 4
10. Bigmouth buffalo 34 0 . 3 9
11. Smallmouth buffalo 30 0 . 3 4
12. Shorthead redhorse 22 0 . 2 5
13. Black bullhead 17 0.  19
14. White crappie 8 0 . 0 9
15. White sucker 6 0 . 0 7
16. Shortnose gar 5 0 . 0 6
17. Rainbow trout 2 0 . 02
18. Blue sucker 1 0 . 0 1
19 . Burbot 1 0 . 0 1
in c lu d in g  11 y o u n g -o f-th e-y ear  c a rp su ck e rs .
TABLE 8
BIWEEKLY CATCH OF RIVER CARPSUCKERS AT VARIOUS SAMPLING STATIONS,
LITTLE MISSOURI ARM, LAKE SAKAKAWEA, NORTH DAKOTA, 1970
Sta t io n
Total
C a tc h 20 23 25 30 35 40 55 60 79 80 83 90 95
May 1 5 -M a y  31 42 0 0 0 10 0 26 0 6 0 0 0 0 0
June 1-June 15 37 0 0 0 0 5 2 11 16 0 0 0 0 0
June 16-June 30 108 0 0 0 0 6 43 0 59 0 0 0 0 0
July 1 -Ju ly  15 239 0 0 0 0 8 0 0 35 0 7 7 105 77
July 16- Ju ly  31 253 0 0 0 0 3 0 8 0 206 23 13 0 0
August 1-August 14 66 12 _9 25. _ 9 _0 _ 0 _ 0 _0 0 _0 _0 0 JO
Total  C a tc h 745 12 9 25 19 22 71 19 116 206 33 20 105 77
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Fig . 2 . — Catch of river carpsucker in the Little Missouri  Arm , 
Lake Sakakawea,  North Dakota,  1970 ,  by various s ize  of gi l l  net mesh
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TABLE 9
SEX RATIO OF CATCH OF RIVER CARPSUCKERS AT VARIOUS
SAMPLING STATIONS, LITTLE MISSOURI ARM,
IAKE SAKAKAWEA, NORTH DAKOTA, 1970
itation Number Male Female Ratio3 Immature Unknown
20 12 6 6 1 .0 0 0 0
23 9 6 3 2 . 0 0 0 0
25 25 15 9 1 .6 6 1 0
30 19 11 8 1 .3 7 0 0
35 22 12 9 1 .33 1 0
40 71 40 26 1 .59 5 0
55 19 7 12 0 . 5 8 0 0
50 33 17 15 1. 13 1 0
79 206 113 84 1 .33 9 0
30 116 57 54 1 .06 4 1
33 20 15 5 3 . 0 0 0 0
10 105 63 40 1 .5 7 2 0
15 77 55 21 2 . 6 2 _1 0
Tota s 734b 417 293 24 1
a M ales  to fe m a le s .
^Eleven y ou n g -o f - th e -y ear  carpsuckers  could not be s e x e d .
Age and growth of river carpsuckers  in the Little Missouri  Arm of 
Lai a Sakakawea were calcula ted from sca le  impressions of 734 s p e c i -  
me r s . The average lengths for ag es  1 through 10 at  time of annulus 
formation are presented in Table 11 .  Linear growth was found to be 
c . e a te s t  during the f i rs t  year of l i fe and steadily  declined thereafter
hrough the seventh year .
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TABLE 10
MEAN LENGTH AND WEIGHT OF RIVER CARPSUCKERS AT VARIOUS
SAMPLING STATIONS, LITTLE MISSOURI ARM, LAKE






20 12 452 1 ,2 1 1
23 9 472 1 ,3 6 8
25 25 463 1 ,2 7 8
30 19 430 1, 121
35 22 367 769
40 71 396 853
55 19 416 1 ,923
60 33 424 938
79 206 39 1 758
80 116 408 934
83 20 446 1 ,1 1 1
90 105 394 816
95 _77_ 397 835
Totals 7 34a 405 880
aEleven y o u n g -o f - th e -y ear  carpsuckers  not included in the 
c a l c u l a t i o n .
Length-weight regress ions  were ca lcula ted for f ish taken at each  
stat ion (Table 12). The length-weight regress ion for the total  ca tch was 
log W = - 4 . 7 5 6 0  + 2 . 9 4 4  1 log L. A length-weight  curve was computed 
for the total  ca tch  (Figure 3) .
The average c o e f f i c ie n t  of condition,  K-total  length,  of 734 river 
carpsuckers  was ca lcula ted for e ach  age c l a s s  (Table 13). The value of
TABLE 11
AVERAGE TOTAL LENGTH OF EACH AGE CLASS OF RIVER CARPSUCKERS , 
LITTLE MISSOURI ARM, LAKE SAKAKA'WEA, NORTH DAKOTA, 1970
Length Annulus
Year Age at
C la ss Group Number Capture I II III IV V VI VII VIII IX X
1969 I 6 206 151
1968 II 48 2 62 142 224
1967 III 67 343 149 237 300
1966 IV 139 372 150 230 292 341
1965 V 262 407 150 227 289 339 379
1964 VI 126 452 145 224 286 340 387 424
1963 VII 64 484 144 221 287 339 387 427 453
1962 VIII 19 514 135 219 281 335 382 42 1 459 491
1961 IX 2 537 109 177 250 294 341 405 454 488 528
1960 X 1 580 160 257 330 375 400 440 465 485 530 555
Average calcula ted length 148 227 290 340 382 425 454 490 529 555
Average annual increment 148 79 63 50 42 43 29 36 39 26
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TABLE 12
LENGTH-WEIGHT REGRESSIONS OF RIVER CARPSUCKERS AT
VARIOUS SAMPLING STATIONS, LITTLE MISSOURI ARM,
LAKE SAKAKAWEA, NORTH DAKOTA, 19 70
Station Number Equation
20 12 Log W = - 2 . 2 4 8 2 + 2 .0069 Log L
23 9 Log W = - 4 . 2 5 3 5 + 2 . 7 5 9 5 Log L
25 25 Log W = - 4 . 1 7 4 5 + 2 . 7 2 8 8 Log L
30 19 Log W = - 5 . 1 7 4 0 - r 3 1 0 9 0 Log L
35 22 Log W = - 4 . 8 3 9 0 4 * 2 . 9 7 4 5 Log L
40 \/ 1 Log W = - 5 . 4 1 2 9 + 3 . 2 0 1 3 Log L
55 19 Log W = - 5 . 2 9 8 2 + 3 . 1 5 5 6 Log L
60 33 Log W = - 4 . 5 3 1 7 + 2 . 8 5 0 3 Log L
79 206 Log W = - 4 . 6 4 5 8 + 2 . 8 9 5 7 Log L
80 116 Log W = - 4 . 9 1 7 8 + 3 . 1 1 7 4 Log L
83 20 Log W = - 4 . 3 8 8 2 + 2 . 8 0 5 9 Log L
90 105 Log W = - 4 . 6 4 0 1 + 2 . 3 0 3 3 Log L
95 77 Log W = - 4 . 7 2 1 2 4 - 2 . 9 2 6 7 Log L
Total  Catch 734 Log W = - 4 . 7 5 6 0 + 2 .9 4 4 1 Log L
n for the to ta l  ca tch  of river carpsucker in the Lit t le Missouri  Arm of Lake 
Sakakawea was 2 . 9 4 4 1 ;  n values  varied by station from 2 . 0 0  to 3 . 2 0 .
Attempts to find spawning carpsuckers and to locate spawning 
habita t  by use of s e i n e s ,  trap n e ts ,  e le c t r i c  sh o ck er ,  and poison had 
limited s u c c e s s .  Ripe males were observed between June 12 and July 2 7 .  
One ripe female ,  564 mm in length and 2900 g in weight containing 
4 0 8 , 0 1 8  e g g s ,  was taken July 2 .  Many spent males were taken at 
s ta t ions  79 , 80 , 83 , 90 , and 95 between July 23 and August 11,  1970. 
Y o un g-o f - th e-y ear  carpsuckers  were observed once  in a creek flowing
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Fig.  3 . - -Length-w eight  relationship of river carpsucker in the 
Litt le Missouri  Arm, Lake Sakakawea, North Dakota ,  1970
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TABLE 13
COEFFICIENT OF CONDITION "K-TOTAL LENGTH" BY AGE
CLASS OF RIVER CARP SUCKERS, LITTLE MISSOURI ARM,
LAKE SAKAKAWEA, NORTH DAKOTA, 1970
Age C la s s Number K-Total Length
I 6 1 .22
II 48 1 .24
III 67 1 .29
IV 139 1.29
V 2 62 1 .2 6
VI 126 1 .24
VII 64 1 .2 7
VIII 19 1 .30
IX 2 1 .40
X 1 1 .20
into the arm at station 4 0 ,  August 1, 1970.  Spawning habitat  could not 
be identified due to the limited number of ripe adults and y ou n g -o f - th e -
year recovered.
DISCUSSION
The distribution of river carpsucker along the Little Missouri  Arm 
of Lake Sakakawea seemed to be governed by water l e v e l ,  temperature 
and turbidity.  In the early part of this  study, between May 15 and 
July 1,  the fishing effort was distributed among stat io ns  20 through 60.  
The ca tch  of carpsuckers  was limited during this period. However, after 
July 1 the inflowing water from the Little Missouri  River had flooded the 
river v a l ley  upstream and stations 79 , 80 , 83 , 9 0 ,  and 95 were e s t a b ­
l ished .  These sta t io ns  were charac terized by shallow w a t e r , dis tinct 
current,  high turbidity,  and warm water result ing from inflowing water of 
the river.  These conditions may have provided a suitable  niche for carp- 
suckers because  of the 745 carpsuckers  taken in the study, 459 were 
captured after July 1 at th ese  s t a t io n s .  It was apparent that the general 
condition of increased temperature,  current,  and turbidity of the river-  
reservoir confluence at that time was favorable to increased carpsucker  
c a t c h e s .  However , it was impossible at the time to evaluate the 
individual e f fe c ts  of temperature,  current,  and turbidity and to deter­
mine the dominant factor involved in the increased ca tch e s  at upstream 
stations  af ter  July 1. Perhaps,  it was e as ier  to catch carpsuckers  in the 
shal lower,  more constr ic ted waters near the river mouth when they may
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have been moving into the river from the arm or into the reservoir from 
the river. The catch  of carpsuckor decreased along the Little Missouri  
Arm as turbidity decreased .  A similar habitat preference was reported 
by Hubbs and Lagler (1958) and Jenkins (1953) .  Carpsuckers in the 
Des Moines  River, Iowa, prefer very quiet water (Buchholz,  1957) .  
However,  this was not the c a s e  in this study where they were found in 
ureas with considerable  current.
D issolv ed oxygen concentration,  which was near saturation 
throughout the study, did not seem to af fec t  the distribution of ca rp -  
suc-.ers along the Lit t le  Missouri  Arm. Hydrogen ion concentration was 
optimal for f ish throughout the study.
The gill  net was found to be the most productive type of gear to 
catch carpsucker .  Of the 745 carpsuckers taken 715 were captured with 
gi l l  n e ts .  The 1 3 / 4  and 2 inch mesh se le c t iv i ty  for carpsuckers may be 
due to the unusual way carpsuckers  are caught in the g i l l  net.  Most 
other s p e c ie s  of f ish  are caught around their bodies as  they try to swim 
through he net.  Very few carpsuckers were caught in th is  manner, more 
inciividu. s were enmeshed by the dorsal  fin or by an operculum. Many 
carpsuckers  fell  out of the nets as  they were pulled from the water.
One y oung-of- the-year  carpsucker was taken in a creek flowing 
into the a n  near station 40.  Sodium cyanide and the e le c t r ica l  shocker 
were u nsu ccess fu l  in locating reproduction of carpsucker .  Perhaps,  this 
was becau se  the spawning habitat  of carpsuckers was not located.
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Beckman and Elrod (19 71) reported that river carpsuckers  in Lake O ahe ,  
South Dakota ,  spawn only in the major permanent tributaries and the 
river-type habitat  of upper Lake O ahe .  Perhaps,  carpsuckers  in the 
Little Missouri  River spawn above the Little Missouri  Arm. Walburg,  
Kaiser,  and Hudson (1971) reported that the spawning of river carp­
suckers  terminated about August 1 in Lewis and Clark L a k e ,  South 
Dakota.  The large catch  of spent males at s tations  60,  7 9 ,  80 ,  83 , 9 0 ,  
and 95 between July 23 and August 11,  may be indicative of spent f ish 
returning to the arm from the river after  spawning. The greater incider ce 
o f  males at  th ese  sta t io ns  may a ls o  suggest that males return from spawn­
ing before f e m a l e s .
The dif f icult ie s  in aging encountered by Buchholz (19 57) were not 
experienced in this study. All annuli  were identified by crossover  patterns 
in the posterior portion of the s c a le  and by trac ing annuli around the 
s c a le  beginning in the lateral  portion.
Growth of river carpsuckers  in the Little Missouri  Arm of Lake 
Sakakawea was found to be very similar to that in Lewis and Clark Lake ,  
South Dakota.  Walburg and Nelson (19 66) reported a length-weight 
relationship equation of log W = - 4 . 5 9 2  1 + 2 . 8 5 8 7 3  log L for the c a r p -  
sucker  in Lewis and Clark Lake.  This was similar to the equation e x p r e s s ­
ing length-weight of carpsuckers in the Little Missouri  Arm. Both of 
th ese  growth rates were slower than the growth rates of carpsuckers in 
Oahe Reservoir,  South Dakota (Fogle ,  19 63),  Fort Randall,  South Dakota
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(Sprague, 1961),  Grand Lake , Oklahoma (Jenkins, 1953) ,  the Des 
Moines River,  Iowa (Buchholz, 1957),  and Salt  River,  Missouri  (Purkett, 
1958).
The s ize  of carpsuckers  taken at the s tations in the Little Missouri  
Arm was found to vary considerably .  The carpsuckers taken at stations  
2 0 ,  23 ,  2 5 ,  and 30 in the eastern  segment of the arm had mean lengths 
and mean weights greater than the average of the total c a t c h .  This 
growth rate may be a result  of the high concentrations of zooplankton, 
e s p e c ia l ly  Daphnia , which were taken at these  s ta t io n s .  The larger 
s ized  carpsuckers at th ese  sta t io ns  may also  indicate that adults prefer 
a l e s s  turbid habita t .
The carpsuckers taken at stations  55 ,  6 0 ,  and 83 ,  which were 
larger than the average s ize  of the total  c a t c h ,  may have been adults 
returning from spawning and may be a part of the population which l iv es  
in the l e s s  turbid water of the eastern portion of the arm.
The average or l e s s  than average size  of carpsuckers taken at 
stations 3 5 ,  4 0 ,  79 , 8 0 ,  9 0 ,  and 95 could be due to the additional 
turbidity of th ese  s ta t io n s .  Buck (1956) reported that increased turbidity 
d e cre a se s  production of plankton; thus limited supplies of food may 
result  in slower growth in these s i tuat ions .  Walburg (1964) postulated 
that low concentrations  of zooplankton may account  for reduced growth 
ra tes  of carpsuckers  in Lewis and Clark Lake,  South Dakota.
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The value of the constant n in the length-weight equation for 
populations in good condition is considered to be approximately 3 . 0 .
The condition factor of the carpsuckers  taken in this  study was good 
(n =  2 . 9 4 4 1 ) .  In addition,  the co eff ic ien t  of condition (K-total length) 
seems to suggest  that carpsuckers  in the Little Missouri  Arm of Lake 
Sakakawea atta in  them maximum plumpness the first  year of l i fe  and 
maintain this pattern of growth throughout l i fe .
Since carpsuckers  can be caught in increased numbers in the river-  
reservoir confluence after  July 1, a much more e f fect ive  study of migra­
tion and spawning habits could be made. The migration and spawning 
habit  study should include a tagging and recovery system as  one of its 
principal operations .  It is recommended that such a study be made; 
additional knowledge of population structure,  migration,  reproduction,  
and food habits of river carpsuckers is required before postulations con­
cerning the economic potential  of carpsuckers in the Little Missouri  Arm
of Lake Sakakawea,  North Dakota ,  can be made.
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